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AS the nunber of cross-section sensitivity znd tinccrcairtyanzlyses
(that ara being pcrfor=d for many specific design or researc~n~pplic~tions)
increczes, it is rmre .md more realized th~t most of t?]em~re incor.plcte.
In fzct ~:zr;:often only the cffc..:sof u~ccrraintics in total cross .sccticns
or sore ozh~r conveniently defined ccmposit crc~sssections (such as inelastic
scattering or absorption cross sections) on integral design parameters (re-
sponses) are considered. However, even if the uncertainties of all partial
cross sections for all mzterials used in the calculation were included in
such stuiiiss- which is at present not possible because of the nonexistence
of corlpletecmariance data - the analysis WC1U16still he incomplete because
Khe energ:;and angular distributions of secondaries from neutron resctions
which produce secondary particles [e.g., (n,2n), (n,-j),inelastic scatter-
ing, etc.] are assumed to be without error. It is the goal of this paper
to present a formalism ~rhichwill allow the incorporation of uncertainties
in secondary energy distributio~!sinto cross-section uncertainty malyses
by using basically the same cc,mputationalalgorithms t!~atare already avail-
able in existing ~~i~l)-sis cedes.
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input cross-section data, e.g., a multigroup cross-section set ‘I~;”. Iii
order to “useth. f 311sF, to Incorporate uncertainties in stiz~~d;r::
energy distribute :ED’s),w must define appropriate sensitivity::~ro-
files and covaria .trices for SE21S. Figure ~ sh~\:st!:cStYUCL”.lT~ Cf

a typical multlgrc ,utrm cross-skction set (gama rays are mc~c?cd
for simplicity), w those data ~hich describe the SED’S are encircled.
Obviously, since foL each incident neutron energy (index g’) a whole
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my be produced (index g), the twc-f~=ensionsl
r.:atrix is needed tc c125~rj3c SEi)’s. ;-.s a cmr.-
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FORWARD ADJOINT-—

‘SECONDAMES- (#-,~#)/R

Fig. 4. Derivation of equations for crn3u9-
section zad SED sensitivity ~rcfiies.

SENSITIVITY PROFILES
FOR SECONDARY ENERGY {SED) AND

ANG1lLAR (SAD) DISTRIBIJTIONS
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SED:

DEFINITION OF
INTEGRAL SED-SENSITIVITY
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DEFINITION OF
INTEGRAL SED.UIVCERTAINTY “f”

(SPECTRAL SHAPE UNCERTAINTY PARAMETER)
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(3)

?Wturning for a mrmnt tc our original qcal. nanely to treat SED un-
ccrtai:.ties within the ssme forrialism than crdinary cross-scc~icn uncer-
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(5)

which is exactly analug te the classi: e~uaticm used to estir,ate the ef-
fects of a rehctioa cross-section per:urbatlcn cm a respoase R. Ccatinuing
L+ c~act analogy we can infer from E?. (s) immediately the formalism re..
quired to treat correlated uncertainties. Let us denote with fi the value
of f for a specjfic n“uclear reaction, e.g. ~ (n,h), at a specific incident
neutrnn energy. e.g., gin = 2, md let fj iorre~;cmd to some dtffc=ent
reaction/energy conbinatim, then the uncertainty in R due to correlated
uncertainties of all SEi)’IS coasiaerd for me s?ecific isotope is given by
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-------- --- . . . .. . . . . . . . . ----
SEU”UNCE13TAIN1 Y ANALYSIS

(SUMMARY)

COr/IfWTE Emdm OR gm FOR ALL SED’I

COL:PUTE INTEGRAL SE!JSITIVITIES SSED——

I ~ REWIRES SENSITIVITY ANAL. I

OETAIN SPECTRAL SHAPE PARALIETERS fi FOR

~ RECIUIRES XS-EVALUATION

SED’S

COMPUTE Cov(fi, fj) FOR SPECIFIC REACTIONS Ar!D

SED’COF INTEREST
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&nd 3. E. Eaytine (editors), Science Fress, ?rinceic;., ‘-c? 1>7J-----
(pg. 101-111).


